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Listing of Claims 

1 . (Original) A double gate MOS transistor comprising: 
a substrate active region defined in a semiconductor substrate; 

a transistor active region located over the substrate active region and overlapped with 
the substrate active region; 

at least one semiconductor pillar penetrating the transistor active region and being in 
contact with the substrate active region, the at least one semiconductor pillar supporting the 
transistor active region so that the transistor active region is spaced apart from the substrate 
active region; 

at least one bottom gate electrode substantially filling a space between the transistor 
active region and the substrate active region, the at least one bottom gate electrode being 
insulated from the substrate active region, the transistor active region and the semiconductor 
pillar; and 

at least one top gate electrode crossing over the transistor active region, and having at 
least one end that is in contact with a sidewall of the at least one bottom gate electrode, the at 
least one top gate electrode overlapping with the bottom gate electrode and being insulated 
from the transistor active region. 

2. (Original) The double gate MOS transistor according to claim 1, wherein the 
at least one semiconductor pillar is a single semiconductor pillar penetrating a portion of the 
transistor active region and the at least one bottom gate electrode is a single bottom gate 
electrode. 

3. (Original) The double gate MOS transistor according to claim 1, wherein the 
at least one semiconductor pillar is a single semiconductor pillar dividing the transistor active 
region into a first transistor active region and a second transistor active region, and dividing 
the bottom gate electrode into a first bottom gate electrode and a second bottom gate 
electrode. 



In re: Sung-Min Kim et al. 
Serial No.: 10/715,664 
Filed: November 18, 2004 
Page 3 of 1 1 

4. (Original) The double gate MOS transistor according to claim 3, wherein the 
at least one top gate electrode includes a first top gate electrode crossing over the first 
transistor active region and a second top gate electrode crossing over the second transistor 
active region, the first and second top gate electrodes overlapping with the first and second 
bottom gate electrodes respectively, at least one end of the first top gate electrode contacting 
a sidewall of the first bottom gate electrode, and at least one end of the second top gate 
electrode contacting a sidewall of the second bottom gate electrode. 

5. (Original) The double gate MOS transistor according to claim 1, wherein the 
at least one semiconductor pillar includes a central semiconductor pillar intersecting the 
central portions of the transistor active region and the bottom gate electrode and a first 
semiconductor pillar and a second semiconductor pillar located at opposite sides of the 
central semiconductor pillar respectively, the transistor active region between the first and 
second semiconductor pillars being divided into a first transistor active region and a second 
transistor active region separated by the central semiconductor pillar, and the bottom gate 
electrode between the first and second semiconductor pillars being divided into a first bottom 
gate electrode and a second bottom gate electrode separated by the central semiconductor 
pillar. 

6. (Original) The double gate MOS transistor according to claim 5, wherein the 
at least one top gate electrode includes a first top gate electrode crossing over the first 
transistor active region and a second top gate electrode crossing over the second transistor 
active region, the first and second top gate electrodes overlapping with the first and second 
bottom gate electrodes respectively, at least one end of the first top gate electrode being in 
contact with a sidewall of the first bottom gate electrode, and at least one end of the second 
top gate electrode being in contact with a sidewall of the second bottom gate electrode. 

7. (Original) The double gate MOS transistor according to claim 1, wherein the 
at least one semiconductor pillar includes a first semiconductor pillar and a second 
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semiconductor pillar located on both edges of the transistor active region and the bottom gate 
electrode respectively. 

8. (Original) The double gate MOS transistor according to claim 7, wherein the 
at least one top gate electrode includes first and second parallel top gate electrodes crossing 
over the transistor active region, at least one end of the first and second top gate electrodes 
being in contact with sidewalls of the bottom gate electrode. 

9. (Original) A double gate MOS transistor comprising: 

an isolation layer formed at a predetermined region of a semiconductor substrate to 
define a substrate active region; 

a transistor active region disposed over the substrate active region and overlapped 
with the substrate active region; 

a central semiconductor pillar intersecting the central portion of the transistor active 
region to divide the transistor active region into a first transistor active region and a second 
transistor active region and to contact the substrate active region, the central semiconductor 
pillar supporting the first and second transistor active regions so that the first and second 
transistor active regions are spaced apart from the substrate active region; 

a first bottom gate electrode substantially filling a space between the first transistor 
active region and the substrate active region, the first bottom gate electrode being insulated 
from the substrate active region, the first transistor active region and the semiconductor 
pillar; 

a second bottom gate electrode substantially filling a space between the second 
transistor active region and the substrate active region, the second bottom gate electrode 
being insulated from the substrate active region, the second transistor active region and the 
semiconductor pillar; 

a first top gate electrode crossing over the first transistor active region and having 
both ends that are in contact with sidewalls of the first bottom gate electrode; and 

a second top gate electrode crossing over the second transistor active region and 
having both ends that are in contact with sidewalls of the second bottom gate electrode, the 
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first and second top gate electrodes overlapping with the first and second bottom gate 
electrodes respectively. 

10. (Original) The double gate MOS transistor according to claim 9 further 
comprising an isolation impurity region formed at a surface of the substrate active region 
contacting the central semiconductor pillar, the isolation impurity region having a different 
conductive type from the semiconductor substrate. 

11. (Original) The double gate MOS transistor according to claim 9, wherein a 
top surface of the isolation layer is located at a same level as a top surface of the substrate 
active region or lower than the top surface of the substrate active region. 

12. (Original) The double gate MOS transistor according to claim 9, further 
comprising: 

a common drain region formed at the central semiconductor pillar as well as the first 
and second transistor active regions between the first and second top gate electrodes; 

a first source region formed at the first transistor active region that is adjacent to the 
first top gate electrode and opposite the common drain region; and 

a second source region formed at the second transistor active region that is adjacent 
to the second top gate electrode and opposite the common drain region. 

13. (Original) A double gate MOS transistor comprising: 

an isolation layer formed at a portion of a semiconductor substrate to define a 
substrate active region; 

a transistor active region disposed over the substrate active region and overlapped 
with the substrate active region; 

a first semiconductor pillar and a second semiconductor pillar placed at both 
sides of the transistor active region respectively, the first and second semiconductor pillars 
contacting the substrate active region; 
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a central semiconductor pillar intersecting a central portion of the transistor active 
region to divide the transistor active region into a first transistor active region and a second 
transistor active region and to contact the active region, the central semiconductor pillar 
supporting the first and second transistor active regions so that the first and second transistor 
active regions are spaced apart from the substrate active region; 

a first bottom gate electrode substantially filling a space between the first transistor 
active region and the substrate active region, the first bottom gate electrode being insulated 
from the substrate active region, the first transistor active region, the first semiconductor 
pillar and the central semiconductor pillar; 

a second bottom gate electrode substantially filling a space between the second 
transistor active region and the substrate active region, the second bottom gate electrode 
being insulated from the active region, the second transistor active region, the second 
semiconductor pillar and the central semiconductor pillar; 

a first top gate electrode crossing over the first transistor active region and having 
both ends that are in contact with sidewalls of the first bottom gate electrode; and 

a second top gate electrode crossing over the second transistor active region and 
having both ends that are in contact with sidewalls of the second bottom gate electrode, the 
first and second top gate electrodes overlapping with the first and second bottom gate 
electrodes respectively. 

14. (Original) The double gate MOS transistor according to claim 13 further 
comprising isolation impurity regions formed at the substrate active region contacting the 
first and second semiconductor pillars and the central semiconductor pillar, the isolation 
impurity regions having a different conductive type from the semiconductor substrate. 

15. (Original) The double gate MOS transistor according to claim 13, wherein a 
top surface of the isolation layer is located at a same level as that of the substrate active 
region or is lower than a level of the substrate active region. 
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16. (Original) The double gate MOS transistor according to claim 13, further 
comprising: 

a common drain region formed at the central semiconductor pillar as well as the first 
and second transistor active regions between the first and second top gate electrodes; 

a first source region formed at the first semiconductor pillar and the first transistor 
active region that is adjacent to the first top gate electrode and opposite the common drain 
region; and 

a second source region formed at the second semiconductor pillar and the second 
transistor active region that is adjacent to the second top gate electrode and opposite the 
common drain region. 

1 7. (Original) A double gate MOS transistor comprising: 

an isolation layer formed at a portion of a semiconductor substrate to define a 
substrate active region; 

a transistor active region disposed over the substrate active region and overlapped 
with the substrate active region; 

a first semiconductor pillar and a second semiconductor pillar disposed at both sides 
of the transistor active region respectively, the first and second semiconductor pillars 
contacting the substrate active region; 

a bottom gate electrode substantially filling a space between the transistor active 
region and the substrate active region, the bottom gate electrode being insulated from the 
substrate active region, the transistor active region, the first semiconductor pillar and the 
second semiconductor pillar; and 

first and second parallel top gate electrodes crossing over the transistor active region, 
each of the first and second top gate electrodes having both ends that are in contact with 
sidewalls of the bottom gate electrode, and the first and second top gate electrodes being 
located between the first and second semiconductor pillars to overlap with the bottom gate 
electrode. 
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18. (Original) The double gate MOS transistor according to claim 17 further 
comprising isolation impurity regions formed at the substrate active region contacting the 
first and second semiconductor pillars, the isolation impurity regions having a different 
conductive type from the semiconductor substrate. 

19. (Original) The double gate MOS transistor according to claim 17, wherein a 
top surface of the isolation layer is located at a same level as that of the substrate active 
region or is lower than a level of the substrate active region. 

20. (Original) The double gate MOS transistor according to claim 17, further 
comprising: 

a common drain region formed at the transistor active region between the first and 
second top gate electrodes; 

a first source region formed at the first semiconductor pillar and the transistor active 
region that is adjacent to the first top gate electrode and opposite the common drain region; 
and 

a second source region formed at the second semiconductor pillar and the transistor 
active region that is adjacent to the second top gate electrode and opposite the common drain 
region. 

21-36. (Canceled) 



